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Synthesis of strontium aluminate luminescent materials by
homogeneous precipitation method and its properties
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Abstract: Strontium aluminate long persistence phosphors were prepared through homogeneous precipitation method.
The precursor and calcined samples were characterized by TG, IR, XRD, SEM and spectrophoto-fluorometer. The results
show that the precursor precipitate consists of SrCO; and amorphous Al(OH);. Only SrA1,04 phase is observed in the
calcined sample without boric acid. The crystalline phases SrA1,0, and SryAl;4O,5 coexist in the sample containing 0.3
mol boric acid. With increasing boric acid amount to 0.8 mol, the single-phase SryAl;40,5 occurs. Compared with the
sample without boric acid, the samples with boric acid show that the calcining temperature decreases and the average
particle size obviously increases. The intensities of exciting spectra and emitting spectra markedly enhance, the emitting
spectra show blue shift, and the long-lasting time and intensity also distinctly increase. However, the excessive addition
of boric acid will decrease the emission intensity of the luminescent materials.

Key words: long persistence luminescent material, homogeneous precipitation method; urea; boric acid; aluminate

KBRS B ORBOEHEC) ZFRAEEIM MR, B LBes I RSSO B T AR &
KT RO REI PR RER AR, JF BLUDEIIE  Ja. BRZOLIKIIEME e, SOtk s, i AR
R e BRI RN — M IR BL . AERZ KRR WS YRR TAC(=12 by, PERERGE . Jo%F

EEWH: | ARREEEEEBIIUH (0339066); | PR A /N s 68T (41 BAJE 4 98 B Til H (BGXZ2007003)
Yk BHA: 2008-08 -13; f&iT HHEA: 2008-12-30
WEITES: PRIEE, #2, b Hi5: 0773-5601434; E-mail: chengh@guet.edu.cn; cgh1682002@163.com



1114 T EA G R AR

2009 4E 6 H

H I QARSI N TR Y SR
T ARSI R . SR e K R 77 S R (A
AT PSR 2 U TR R R K A
R BRE A B ARBESHA R, A% ik fE
PGt R, R AN SR G A, BRERLER, £
VB A i A R O RE R B i e s B SRS
DUETL & M SO B & BGRB8
ZURE T BURIAN SR, 2 T B & SO A R
Jrid, AR AMMSED " Hir, AR
AIUTHETR 5 Bk B IR B A K AR A e A AR SRR
HOEIE LD

AR LURZ PR, R 20085
BRIRESIL A A, IR R K SRR 2 A T 4R
ik, BETCAS NIRRT B A BRI AT AL SR AR
Tl KA AHEE BEIR M .

1 K8

1.1 REH

ARS8 BT JEURE St(NOs),« AI(NOs);« NH3H,O.
H;BO;. HNO;. (NH,),CO F1 C,H;OH ¥J4 43 #r4li,
Eu,05 #1 Dy,05 4L 53 51K T 99.99%41 99.9%.

1.2 KIEiE

S TR ST(NOS), FIl AL(NOS)s FEARAE KT,
I IR BR VA Eu,O5 F1 Dy, 05 ik — 58 5 [V
WOJa otk % i & W ((Sr)mn(Al):n(Bu):n(Dy)=
1:2:0.01:0.02) 4 Eu(NO;);  Dy(NOs3); . Sr(NO;),
A1(NO3); FI(NH),COURZ) LR G . TR EWE T
DF-101S £ Ul I #0042 i b AT &
N, KRS 100 °C, VIR 8 h, £44H pH
PEAE 8.2 ity o W AERIIDTIE B E 12 h JF T R
g, WU 28 KR SR BN, TS, 1E
100 CHEFHHT . BTt A s b i
BER (AR I N5 St IR BE R %), WHREE WSS, AR
AN B S — B N 9938 S5 GV, RSB
1 000~1250 C, {4 0~4 h.

1.3 HEERIE

H WCT-2A R 2R Bt P i i 4 2K
2RI AE, Fl TENSOR27 B 7 AR 4 21 41l 3T
TEYILI AN, F] BRUKER A A ff) D8—~ADVANCE
BOX SR AT O R AR AT WA oy B,
JSM-5610LV A 94 LB % FF i BEAT TE 3 40 s
FL3-P-TCSPC Y7 5it43 6 0 BE vl & #E i (130K

TR, FH A3 AR S0 Fe A ol P 4 4 3 ik
2, BRI 365 nm, UK INA] 15 min.

2 FER5VR

2.1 Eu**F0 Dy* TR BTIR (A

TR AERE I B R AT IR, KB
100 C.o JRFEKEWAE 80 C LA KA KM IV«
(NH,),CO+3H,0—>NH,OH+CO,. Fifid5 K 3 /it 5t (1)
W%, VW pH E ETF, S pH=6, JFUh=AEDT
UE o BT R R AR A A OH AL T FE 1 OH 117,
VULV pH AELLEAR 2 KR 7] PRS2 7E 6 2647, ELAE S
AP Bl Dy Uliesete. SR IR R4k
fift, WIAKZR pH {1 ETH3 8.2, 7F pH=8.2 &M T,
DUREER OB . 2 ISR E T IR E IR I
NELE T 4 £, BRI e R4 StALOAH. B 1
FoR N NI A 8 hy pH &8 N 8.2 IRYTTE A gk 44
1 SEM 5. HEWHL, PUERTIRMARH I T — 2 i1 [
H, HEAE DR AR, TN 1 pm,

ol 5 » ! ol
B 1 PUERTIAR T SEM 5
Fig.1 SEM image of precursor
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Fig.2 FT-IR spectra of samples: (a) Precursor; (b) Product

calcined at 1 000 'C
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Fig.3 TG curves of precursor
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Fig.4 XRD patterns of samples: (a) Precursor; (b) Product
calcined at 1 000 C for 0 h
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Fig.6 SEM images of samples with different H;BO; additions
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Fig.7 Exciting spectra (a) and emitting spectra (b) of samples
with different H;BO; additions: 1—0.8 mol; 2—0.3 mol; 3—

0 mol
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Fig.8 Decay curves of samples with different H3;BO;

additions
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